EXUS spectroscopy is used t o probe the l o c a l atomic arrangement around a s p e c i f i c atomic species i n amorphous alloys, catalysts, biological molecules, solutions, etc./?/. The conventional procedure of extracting s t r u c t u r a l information i n r e a l space i s based on Four i e r transforming the normalized o s c i l l a t o r y p a r t of the X-ray absorption coefficient. It i s well known that the peaks i n the Fourier transform axe s h i f t e d t o lower r from the positions of the corresponding peaks i n the p a r t i a l r a d i a l d i s t r i b u t i o n function (RDF). Besides, Hayes e t al. have shown t h e r e a l space contribution of each s h e l l about an excited atom t o be long-range and sharply oscillatory, The contributions made by two closely spaced s h e l l s i n t e r f e r e strongly /2/. As a r e s u l t , f a l s e and unresolved peaks arise. The method proposea /3/ eliminates the aforementioned drawbacks i n the processing of experimental data.
The method is based upon the regulariza-tion procedure of solving a l?redholm i n t e g r a l equation of the first k h d . Features peculiar t o the method axe high resolution f o r closely spaced coordination spheres and high accuracy i n the determination of interatomic distances.
According t o theory, the ESOS can be described a s a n electron d i f f r a c t i o n process where the electron source i s the absorbing atom. The outgoing photoelectron wave and a s m a l l part of it, which is backscattered from the surrounding atom j, i n t e r f e r e with the excited atom. This s c a t t e r i n g i s specified by not only the atomic amplitude f a s is the case i n X-ray d i f f r a c t i o n , but a l s o the j phase pj. I n addition, the s c a t t e r i n g on the p o t e n t i a l of the central atom exhibits a phase s h i f t 2Si.
These s c a t t e r i n g character i s t i c s a r e involved i n the i n t e g r a l operator Aij which, a s it a c t s on the p a r t i a l RDF gij, generates a contribution of a s p e c i f i c atomic p a i r t o the normalized o s c i l l a t o s y p a s t x i . If n elements a r e present i n the system, then here k i s the wave number of a photoelectron, c the concentratij on, 3\ the mean f r e e path of a photoelectron, p. the mean atomic density, and v i j ( k ) = 2 Si(k)+ p j ( k ) the t o t a l phase s h i f t , which i s a pecular "mark" f o r a s p e c i f i c p a i r of atoms.
The present note suggests using the dependence of the i n t e g r a l operator Aij on the atomic s c a t t e r i n g c h a r a c t e r i s t i c s tabulated i n /4/. To determine the p a r t i a l interatomic distances,a regularization method of solving ill-posed inverse problems /5/ i s applied. It allows the interference of the contributions by the closely spaced s h e l l s t o be removed and the resolving a b i l i t y of the E g U S teemque t o be improved drasticaly.
'Phe Iikhonov functional f o r (1) has the form
where hij (r)=gi. (r)-l, t a kyi(k)/f , ( d a n d a amplitude, & j and p j the functions ui( k) include experimental da-.symptotes Aid, fo(k) is the mean s c a t t e r i n g are regularization parameters, and 11 2112 i s the square of the norm of the function 2. Setting the first variat i o n s of the functional (2) with respect t o hij ( j = l , .. . ,n) equal t o zero, we obtain n regularized i n t e g r a l equations, each of which is equivalent t o (1) Then (3) may be r e w r i t t e n a s
The essence of t h e procedure w i l l be c l e a r from an example. Let a hypothetical c r y s t a l l i n e Cu-Zr a l l o y have the Pollowing shortrange order: Cu atoms a r e surrounded by Cu atoms spaced a distance of 2.50 apaxt and by Z r atoms (2.80 1 a p a r t ) , and Z r atoms a r e surrounded by Cu atoms (2.80 a p a r t ) and Z r a t o m (3.10 apast).
The p a r t i a l RDFs describing t h e atomic d i s t r i b u t i o n in the case of thermal motion a r e presented i n Fig. l (curves 1 and 8 ). For these RDFs t h e spectra of Gu and Z r were calculated. Eroblem Determine the fnteratomic distances Cu-Cu and Cu-Zr from the x C u ( k ) data, and the Zr-Cu and Zr-Zr distances from -the 7 Zr(k) data.
Having properly prepared the data f o r the spectrum of Cu, we a c t on them by the invers e operator
The r e s u l t of the solut i o n of t h e inverse problem is depicted i n t h e Fig. 1 (curve 3) . The p o s i t i o n of the f i r s t peak coincides p r a c t i c a l l y with the most probable Cu-.Cu distance ( curve 1 ). trum , we determine the Cu-Zr distance (curve 4). The r e s u l t s obtained by processing t h e x z r ( k ) s p e c t m ( curves 5 and 6 1 permit the proper sequence of coordination spheres t o be determined unam-
Since the phase s h i f t ?U (k)
f
biguously.
For t h i s purpose the Cu-Zr distance i s taken t o be the reference distance, For comparison, the f i g u r e 1 presents Fourier transformation modules of t h e same model spectra of Cu ( curve 2 ) and Zr (curve 7).
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Another example -c r y s t a l l i n e and amorphous CuZr2.
The EXAPS experiments were performed a t Nuclear Physics I n s t i t ut e (Novosibirsk) using the synchrotron r a d i a t i o n of the VEPP-4 storage ring, K-spectra of Cu and Z r were recorded a t the room temperature. The experimental conditions and the preliminary processing were described i n /6/r
The X-ray s c a t t e r i n g data of Nevitt and Downey /7/ f o r c r y s t a ll i n e & Z r 2 ( a tetragonal phase ) have been used t o generate the (k) spectra with the phase s h i f t s and backscattering f a c t o r s tabulated i n /4/ f o r pure copper and pure zirconium. Pig. 2 presents experimental (dots) and calculated ( s o l i d l i n e ) 3( (k) f o r Cu K edge (curves 1) and f o r Z r K edge (curves 2).
Be must n o t i c e some discrepancy between the calculated and experimental data. The r e s u l t s of t h e s o l u t i o n of the inverse problem f o r experimental s p e c t r a a r e depicted i n the Pig. 3 ( curves 1 and 2 f o r Cu spectrum, curves 3 and 4 f o r Z r spectrum). The interatomic distances obtained from Xr a y d i f f r a c t i o n a r e shown by dash lines. Our r e s u l t s a r e compared with t h e experimental data from l i t e r a t u r e ( Table 1) . The values of interatomic distances f o r c r y s t a l l i n e h Z r 2 agree with X-ray crystallographic data.
Pig. 2
There a r e a l o t of experimental r e s u l t s on the atomic s t r u c t u r e of Cu-Zr metallic glasses but t h e i r s t r u c t u r e i s not cleared up reliably. All r e s u l t s may be devided i n t o two groups: l ) the statist i c a l d i s t r i b u t i o n of both kinds of atoms; 2) the strong chemical i n t e r a c t i o n a Cu atom with a Z r atom. In the l a s t case the atomic distance between unlike atoms is smaller than the mean value of the distances between l i k e atoms. Table 2 , Swnmarizing the experimental r e s u l t s we can s t a t e : 1) The Cu-Cu distance is much shorter than the c r y s t a l distance and i s absent i n the corresponding & Z r 2 c r y s t a l l i n e structure. 2) The Cu-Zr distance i s p r a c t i c a l l y the same a s i n c-CuZr2.
3) The interatomic distances agree with the Goldschmidt r a d i i . Thus, the proposed method i s characterized by high resolution f o r closely spaced coordination spheres and by high accuracy i n determining interatomic distances.
In t h i s context the method has vast prospects of applicatioa i n s t r u c t u r a l investigations convent i o n a l f o r the EXAFSo Fig. 4 , 
